Trophoblast interactions with endothelial cells are increased by interleukin-1beta and tumour necrosis factor alpha and involve vascular cell adhesion molecule-1 and alpha4beta1.
Interactions between fetal extravillous trophoblast cells and maternal uterine cells are of critical importance in successful placentation. In the first trimester, trophoblasts invade the uterine environment and reach the spiral arteries where they interact with vascular cells; however, little is known of the nature of these interactions. We have developed a fluorescent binding assay to investigate the contact between trophoblasts and endothelial cells and to determine its regulation by cytokines and adhesion molecules. Stimulation of an endothelial cell line (SGHEC-7) with interleukin-1beta or tumour necrosis factor-alpha significantly increased adhesion of the first-trimester extravillous trophoblast-derived cell line, SGHPL-4. Using blocking antibodies, vascular cell adhesion molecule-1 (VCAM-1) and integrin alpha4beta1 (VLA-4), but not intercellular adhesion molecule-1 (ICAM-1), were shown to be important in trophoblast binding to activated endothelial cells. SGHPL-4 cells were shown to express HLA-G, alpha4beta1 and ICAM-1 at high levels and LFA-1 and VCAM-1 at lower levels. ICAM-1 and VCAM-1 are expressed on SGHEC-7 cells and their expression was confirmed on primary decidual endothelial cells. In conclusion, we have demonstrated the importance of VCAM-1 and alpha4beta1 in trophoblasts-endothelial interactions. Improved knowledge of the nature of these fetal-maternal interactions will have implications for understanding situations when placentation is compromised.